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© Vascular blood containment device. 



© A blood containment, visualization and tactile 
confirmation device is provided for use with a vascu- 
lar entry needle. The device includes a visualization 
channel and/or a complaint outer wall portion which 
indicates whether a needle connected to the device 
has entered a selected blood vessel. The visualiza- 
tion channel is vented to the outside to allow dis- 
placed air to escape, but has a gas permeable 
member to prevent blood from escaping. The visu- 
alization channel may have one, two, or more 
^ stages, with a first stage chamber which indicates 
02 initial penetration of a selected blood vessel, and a 
l£> second stage chamber which fills more slowly and 
^ indicates that the needle remains positioned within 
the blood vessel. A third stage chamber with en- 
If) trapped air which compresses slightly due to the 
CO heartbeat may also be used. Preferably, a compliant 
q outer wall portion pulses with changes in blood pres- 
sure, thereby providing a tactile indication that the 
2j needle tip is properly positioned. The device has a 
guideway with a barrier of elastomeric material which 
prevents blood from passing therethrough, but which 



allows passage of an elongated medical instrument 
such as catheterization apparatus. 



FIG. I >T 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to vas- 
cular entry devices and, more particularly, to a 
blood containment device for use with a vascular 
entry needle which provides visual and/or tactile 
confirmation that the needle tip has entered into a 
blood vessel, particularly an artery, and allows for 
introduction of an elongated medical instrument, 
such as catheterization guide wire, or comparable 
apparatus, through the device. 

It is a common medical procedure to insert a 
hollow needle into a patient's blood vessel for the 
purpose of either withdrawing blood or introducing 
a drug, guide wire, guide catheter, or the like into 
the blood vessel. One difficulty with such proce- 
dures, however, is determining when the tip of the 
needle is properly placed within the selected blood 
vessel. Another concern is that unless the blood is 
contained, vascular pressure, arterial pressure in 
particular, will force a leakage or spray of blood 
through the needle and escape through the other 
end of the needle. This can create a risk for the 
medical personnel of exposure to blood-borne 
viruses, such as hepatitis and HIV, which may be 
present in the patient's blood. 

The problems with blood containment and con- 
firming needle placement are particularly applica- 
ble during the procedure for introducing a guide 
wire, catheter, or the like, into a patient's artery for 
carrying out procedures in or around the patient's 
heart. Such catheterization involves first creating 
access to the selected artery using a vascular entry 
needle of sufficient bore, and then inserting a guide 
wire, guide catheter, or other catheter apparatus 
through the needle and into the selected artery. 
Often, the guide wire is first inserted and located in 
the proper position, and the catheter is then in- 
serted over the guide wire. Self-guiding catheters 
may also be inserted without first using a guide 
wire. After the catheter apparatus is in position, the 
vascular entry needle can be removed by sliding it 
backwards over and off the proximal end of the 
guide wire apparatus. 

In performing a catheterization procedure, as 
noted above, it is crucial that the vascular entry 
needle be properly positioned within the selected 
blood vessel. When an ordinary entry needle is 
used, entry of the needle tip into the blood vessel 
is indicated by the escape of blood at the proximal 
end of the needle. However, this has the attendant 
contamination problems mentioned above. 

Another problem is that, during positioning, the 
needle can be accidentally pulled out of the blood 
vessel or pushed through the opposite side of the 
vessel wall, which defeats the catheterization pro- 
cedure. Accordingly, it is important after the needle 
tip first enters the blood vessel to confirm that it 



remains properly positioned within the blood ves- 
sel. 

Various blood containment devices exist in the 
prior art which are directed to solving the above 

5 problems. Two such devices are the AngioDy nann- 
ies™ SOS Bloodless™ Entry Needle (U.S. Patent 
5,122,121) and the Arrow-Fischell EVAN™ Vascu- 
lar Entry Needle. Both of these devices have a 
vascular entry needle attached to a transparent 

w plastic containment member. The plastic contain- 
ment member has a catheter guideway extending 
therethrough which allows insertion of catheteriza- 
tion apparatus through the device. The catheter 
guideway has a barrier within it which blocks blood 

75 from escaping, but allows passage of the cath- 
eterization apparatus. 

Both devices also have features for indicating 
when the needle tip enters a blood vessel. The 
AngioDy namics™ SOS Bloodless™ Entry Needle 

20 has a length of transparent, flexible plastic tubing 
which branches off from the plastic containment 
member and leads to a small, collapsed, transpar- 
ent plastic blood bag. When the needle tip is 
inserted into an artery, blood travels through the 

25 needle, into the guideway of the piastre contain- 
ment member, out through the plastic tubing, and 
into the small blood bag. The soft plastic tubing of 
this device purportedly permits palpitation and vi- 
sualization of the arterial pulse. However, the at- 

30 tached tube and blood bag can be cumbersome, 
particularly once the blood bag is filled. Also, once 
the blood bag is filled, the visual confirmation of 
needle tip placement stops. 

The Arrow-Fischell EVAN™ Vascular Entry 

35 Needle provides for visualization of blood in a 
different way. The lower portion of the catheter 
guideway is narrow (about equal to the needle 
bore) for approximately two inches. It then opens 
into an air chamber near the upper portion of the 

40 device. When the tip of the vascular entry needle 
enters an artery, blood travels under pressure 
through the needle and partially fills the narrow 
lower portion of the guideway. It does this by 
slightly compressing the trapped air in the air 

45 chamber at the upper portion of the device. The 
thin column of blood then pulses back and forth in 
the guideway in response to the patient's heart- 
beat. This provides a visual indication that the 
needle tip is in a blood vessel. However, it can 

so sometimes be difficult for a user of the device to 
see movement of the blood column, and there is 
no provision for tactile detection of the pulsating 
blood pressure. 

Accordingly, it is a principal object of the 

55 present invention to provide an improved device 
which allows for convenient visual and/or tactile 
confirmation of when an associated vascular entry 
needle enters a selected blood vessel, but which 
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contains the blood to prevent its escape, with the 
attendant contamination risks. 

SUMMARY OF THE INVENTION 

These objects, as well as others that will be- 
come apparent upon reference to the accompany- 
ing drawings and following detailed description, are 
provided by a blood containment device for use 
with a vascular entry needle, which device includes 
a main body having openings at opposite ends with 
a guideway extending therebetween. One opening 
is adapted to connect to the proximal end of a 
vascular entry needle, and the other opening pro- 
vides access for an elongated medical instrument, 
such as a guide wire or catheter apparatus, to be 
inserted. A barrier is disposed in the guideway and 
restricts passage of blood through the guideway, 
but allows passage of the elongated medical instru- 
ment. The opening also allows for acceptance of a 
tapered syringe fitting to flush the device. 

For observation of needle entry into the desired 
vessel, a blood visualization channel is provided 
within the housing in fluid communication with the 
guideway. The visualization channel has a vent to 
the outside environment with a gas permeable 
member interposed between the visualization chan- 
nel and the outside environment. The gas per- 
meable member allows passage of air, but pre- 
vents passage of blood. Upon insertion of the nee- 
dle into a blood vessel, blood flows through the 
needle and into the visualization channel, thus in- 
dicating that the blood vessel has been entered. 

Also, it is contemplated that the visualization 
channel may include at least two stages, a first 
stage chamber which fills quickly upon entry of the 
needle into a blood vessel, and a second stage 
chamber which fills more slowly with each pulse of 
the individual's heartbeat, thereby indicating that 
the needle tip remains positioned within the blood 
vessel. Further, a third stage chamber may be 
used which allows blood in the visualization chan- 
nel to pulsate indefinitely even after the visualiza- 
tion channel is substantially filled. This provides 
ongoing visualization of the pulsating blood to con- 
firm proper needle placement. 

In the preferred embodiment of the invention, 
the housing of the device includes a wall with a 
compliant tactile membrane which is accessible 
from the exterior of the device. Blood pressure 
causes the membrane to bulge or pulse, which can 
be detected both visually and by tactile feedback 
by a user holding the device, thereby indicating 
that the vascular needle tip has entered a blood 
vessel. With proper needle placement in an artery, 
the membrane of the device will continue to pul- 
sate with the patient's heartbeat, thus providing 
confirmation of proper arterial needle placement. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective exploded view of one 
embodiment of the invention; 
5 FIG. 2 is a cross-sectional view of the embodi- 
ment shown in FIG.1; 

FIG. 3 is a perspective exploded view of another 

embodiment of the invention; 

FIG. 4 is a cross-sectional view of the embodi- 
w ment shown in FIG. 3; 

FIG. 5 is a perspective exploded view of another 

embodiment of the invention; 

FIG. 6 is a cross-sectional view of the embodi- 
* ment shown in FIG. 5; 
75 FIG. 7 is a perspective exploded view of another 

embodiment of the invention; 

FIG. 8 is a cross-sectional view of the embodi- 
ment shown in FIG. 7; 

FIG. 9 is a perspective exploded view, with a cut 
20 away section, of another embodiment of the 
invention; 

FIG. 10 is a cross-sectional view of the assem- 
bly of the embodiment of FIG. 9; 
FIG. 11 is a perspective exploded view, with a 
25 cut away section, of another embodiment of the 
invention; and 

FIG. 12 is a cross-sectional view of the embodi- 
ment shown in FIG. 1 1 . 

30 DETAILED DESCRIPTION OF THE INVENTION 

Referring first in general to the embodiment of 
the present invention depicted in Figures 1 and 2, 
various aspects of the present invention are em- 

35 bodied in a blood containment and visualization 
device 10 having a main body 12 with two open- 
ings: a distal opening 26 adapted to connect to a 
vascular entry needle, and a proximal opening 24 
adapted to receive an elongated medical instru- 

40 ment such as a catheter or guide wire (not shown) 
of typical construction. A guideway 28 extends 
through the device between the two openings and 
has a barrier 30 interposed within it which prevents 
the passage of blood therealong, but allows the 

45 passage of an elongated medical instrument. 

In accordance with the present invention gen- 
erally, a blood visualization channel 34, which is 
visible to the user, is defined in the main body 12 
of the device which communicates between the 

50 distal opening 26 and an air vent 38 to the outside. 
A gas permeable member 36 is disposed in the 
visualization channel and permits air, but not blood, 
to escape through the vent 38. 

When used, entry into a blood vessel of a 

55 needle attached to the device is immediately ap- 
parent by blood entering into the visualization 
channel 34. Blood can travel through the visualiza- 
tion channel because air in the channel is allowed 
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to escape through the vent 38 by the gas per- 
meable member 36. The barrier 30 in the guideway 
28 prevents blood from flowing therethrough and 
spurting out from the proximal opening 24. 

In accordance with a further aspect of the 
present invention, described in detail below, the 
blood visualization channel may include two or 
more stages: a first stage chamber into which 
blood immediately flows when a blood vessel is 
first entered, and a second stage chamber through 
which blood flows more slowly to confirm that the 
needle remains in the vessel. A third stage cham- 
ber, described below in connection with Figures 5 
and 6. may also be included which entraps a small 
volume of air within it after blood has reached the 
gas permeable member. This allows the blood to 
pulsate slightly by compressing the air and pro- 
vides a further ongoing visual indication that the 
needle tip remains in the selected blood vessel. 

In yet another aspect of the invention, de- 
scribed in connection with the embodiments of 
Figures 9-12, the exterior housing of the device 
may be comprised in whole or in part of a compli- 
ant tactile membrane. This membrane bulges due 
to blood pressure when the vascular entry needle 
tip enters a blood vessel. It then pulsates due to 
the pulsating blood pressure of the patient, and the 
user can thereby make tactile confirmation that the 
vascular needle tip is properly positioned within a 
selected blood vessel. 

Turning now more specifically to the embodi- 
ment of Figures 1 and 2, the main body 12 is a 
generally cylindrical overall shape. The main body 
12 is itself comprised of a number of components: 
an outer tubular member 14, an inner tubular mem- 
ber 16, a top cap member 18 with a female luer 
lock fitting 20, and a bottom fitting 22, designed to 
accept the proximal end of a vascular entry needle. 

The assembled device includes at one end the 
proximal opening 24, at the other end the distal 
opening 26, and the guideway 28 extending there- 
between, as best seen in Figure 2. The compo- 
nents of the main body 12 are preferably con- 
structed, as by injection molding, of rigid transpar- 
ent plastic material to allow for visualization of 
blood through the device. 

The barrier 30 is disposed in a recess of the 
bottom fitting 22 and held sealingly in place by 
axial pressure from the tip of the inner tubular 
member 16, as best seen in Figure 2. Barrier 30 is 
preferably an elastomeric material, such as silicone 
rubber or latex, and has an aperture or slit 31 
extending therethrough, as best seen in Figure 1, 
to facilitate passage of an elongated medical instru- 
ment. Slit 31 can have any suitable configuration, 
such as being "X"-shaped, tricuspid, or single slit. 
Slit 31 is normally closed to prevent blood from 
traveling past barrier 30 and up through guideway 



28. When an elongated medical instrument is in- 
serted, slit 31 facilitates penetration of the instru- 
ment through the barrier 30 and also helps seal 
around the instrument to prevent blood from escap- 

5 ing past the barrier 30. 

As best seen in Figure 2, an L-shaped passage 
32 leads from the distal opening 26 to the visu- 
alization channel 34. The visualization channel 34 is 
formed by helical grooves formed in the inner 

;o surface of outer tubular member 14, or the outer 
surface of 16. Inner tubular member 16 is sized to 
fit snugly within outer tubular member 14 and tight- 
ly contact the inner surface thereof, so that it 
confines blood flow within the helical grooves. 

/5 A gas permeable member 36 is disposed be- 

tween outer tubular member 14 and inner tubular 
member 16 near the top of the helical grooves 
forming the visualization channel 34. Gas perme- 
able member 36 is preferably a ring-shaped ele- 

20 ment of well known hydrophobic filter material, 
although a ceramic filter or any other material or 
structure which allows air to escape without allow- 
ing blood through will work. Vent notches 38 are 
located at spaced locations around the top of outer 

25 tubular member 14 to allow air to pass from the 
upper portion of the visualization channel 34 
through gas permeable member 36 and out to the 
outside environment. 

In operation, when the tip (not shown) of vascu- 

30 lar entry needle 40 punctures a blood vessel, blood 
passes through the needle shaft and up to the 
distal opening 26. The blood is blocked by barrier 
30 but travels through passage 32 to the helical 
passageway of visualization channel 34. Since the 

35 outer tubular member 14 is transparent, the blood 
is immediately visible in the lower portion of the 
visualization channel, indicating that the needle tip 
is within the selected blood vessel. As the user 
further positions the needle within the blood vessel 

40 or performs other steps, blood continues to pulse 
up through the upper portion of visualization chan- 
nel 34, thus confirming that the needle tip remains 
within the selected blood vessel. 

Air which is displaced as blood passes through 

45 visualization channel 34 escapes through gas per- 
meable member 36 and out through vent notches 
38. However, once blood reaches the top of visu- 
alization channel 34, it is blocked by gas per- 
meable member 36, thus containing the blood with- 

50 in the device 10 and thereby reducing the risk of 
contamination. 

The dimensions of the visualization channel are 
sufficiently narrow and its length sufficiently large 
that blood does not immediately fill the entire chan- 

55 nel, but fills it gradually as the needle remains in 
the vessel. The sizes of the various passageways 
are preferably selected so that blood will pulse 
through the visualization channel 34 for up to 10 
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seconds or more. This allows sufficient time for the 
user to introduce the vascular entry needle into a 
selected blood vessel and verify that it remains 
properly positioned. The time for blood to fill the 
visualization channel may also be controlled by 
selecting a gas permeable member of the desired 
resistance to displaced air flow therethrough. 

Once the vascular entry needle 40 is properly 
positioned, as verified by the present invention, an 
elongated medical instrument, such as a catheter 
or guide wire (not shown), can be inserted into 
proximal opening 24. The instrument is then ma- 
neuvered along guideway 28, through barrier 30, 
through the vascular entry needle 40, and along the 
selected blood vessel until located in the desired 
position. After being properly positioned, the elon- 
gated medical instrument can be attached in place 
to the male luer lock fitting 20 of the device. 
Alternatively, as is commonly done in a catheteriza- 
tion procedure, the entire containment and visu- 
alization device 10, along with the vascular entry 
needle 40, can be removed from the patient and 
slid back over and off of the catheterization appara- 
tus, leaving the catheter or guide wire in place. 

Another embodiment of the invention is shown 
in Figures 3 and 4 as device 50. As best seen in 
Figure 4, the main body 52 has a proximal opening 
54 and a distal opening 56 connected via a 
guideway 58. A gripping depression 60 is formed 
along an exterior side of the main body 52 to 
facilitate gripping and handling of the device. Near 
the distal end of the device 50, is located a thread- 
ed male luer lock fitting 62 for attaching a standard 
vascular entry needle (not shown). 

At the proximal end of the device 50 is a top 
cap portion 64 having a female luer lock fitting 66. 
The top cap portion 64 includes a recess within 
which the barrier member 68 is disposed, as seen 
in Figure 4. As in the previously described embodi- 
ment, the barrier 68 is preferably made of an 
elastomeric material, such as silicone rubber or 
latex, having a slit therethrough to facilitate pene- 
tration by an elongated medical instrument. In Fig- 
ure 4, the presence of a slit is indicated schemati- 
cally by the two crossed lines on the barrier 68. 

A visualization channel 70a,b is formed along 
an exterior surface of the main body 52, as best 
seen in Figure 3, and communicates with the 
guideway 58 via a passageway 72, as best seen in 
Figure 4. The visualization channel 70a,b includes 
a first stage chamber 70a and a second stage 
chamber 70b. As best seen in Figure 3, the first 
stage chamber 70a is a straight rectangular shaped 
channel running lengthwise along part of the main 
body 52. The first stage chamber is very shallow, 
but wide, so that it fills quickly and the blood can 
be seen vividly. The second stage chamber 70b is 
a narrower channel formed into a serpentine or 



square wave- like pattern. It is of sufficient volume 
and length so that blood takes up to 30 seconds to 
travel entirely through the second stage chamber 
70b, thus allowing time for one using the device to 

5 position the needle and confirm that it remains 
properly positioned within the vessel. 

At the uppermost (proximal) part of the second 
stage chamber 70b is located a gas permeable 
member 74, such as a hydrophobic filter element, 

70 well known in the art, which is permeable to gas 
but impermeable to liquid. A transparent cover 
plate 76 is sealed on the main body 52 over the 
visualization channel 70a,b to contain blood within 
the channel. Air vents 78 are located over the gas 

15 permeable member 74 to allow air displaced by 
blood traveling through the visualization channel to 
escape to the outside environment. 

When a vascular entry needle attached to the 
embodiment of Figures 3 and 4 is introduced into a 

20 blood vessel, blood travels under pressure through 
the needle and into the distal opening 56. It then 
passes part way up the guideway 58, through the 
passageway 72, and into the visualization channel 
70a,b. Blood quickly fills the first stage chamber 

25 70a, thereby providing an immediate indication that 
the needle tip has entered a selected blood vessel. 
The second stage chamber 70b fills more slowly, 
taking up to 30 seconds or more, to confirm that 
the needle remains correctly positioned within the 

30 blood vessel. 

As blood travels through the visualization chan- 
nel 70a,b, displaced air passes through the gas 
permeable member 76 and escapes out air vents 
78. Once blood reaches the gas permeable mem- 

35 ber 74, however, it is blocked from escaping to the 
outside environment; thus, substantially reducing 
the risk to medical personnel of infection by blood- 
borne diseases. 

The procedure for inserting and positioning an 

40 elongated medical instrument, such as catheteriza- 
tion apparatus, through the device 50 is the same 
as described above in connection with the embodi- 
ment of Figures 1 and 2. 

Another embodiment of the invention is shown 

45 in Figures 5 and 6. As best seen in Figure 5, the 
device 90 has a main body 92a,b,c comprised of a 
top cap member 92a, a lower member 92b, and a 
side member 92c. The components are preferably 
made of rigid transparent plastic to allow for visu- 

50 alization of blood within the device. The main body 
92a, b.c is contoured into a somewhat hourglass- 
like shape to facilitate gripping. As best seen in 
Figure 6, there is a proximal opening 94 and a 
distal opening 96 connected via a guideway 98. A 

55 threaded male luer fitting 100, shown in Figure 6, is 
located near the distal end of the lower body 
member 92b, which allows for connection of the 
device 90 to a standard vascular entry needle (not 
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shown). 

A normally closed barrier 102, shown in Figure 
6, is disposed in a recess of the top cap member 
92a to prevent passage of blood through the 
guideway 98, but to allow passage of an elongated 
medical instrument (not shown). As noted above in 
connection with the previously described embodi- 
ments, barrier 102 is preferably made of an 
elastomeric material such as silicon rubber or latex 
and has a slit (indicated schematically by crossed 
lines) to facilitate penetration by the elongated 
medical instrument. 

As best seen in Figure 5, a visualization chan- 
nel 104a,b,c is formed in the side member 92c and 
communicates with the guideway 98 via a passage- 
way 106. The visualization channel includes three 
chambers: a first stage chamber 104a, a second 
stage chamber 104b. and a third stage chamber 
104c. 

The first stage chamber 104a is a shallow, 
wide channel running lengthwise along the outer 
surface of the side member 92c. A thin transparent 
cover plate 108 is disposed on the exterior of the 
side member 92c to contain blood within the first 
stage chamber 104a during use. 

The first stage chamber connects near its up- 
permost (proximal) end to the uppermost (proximal) 
portion of the second stage chamber 104b. The 
second stage chamber 104b is comprised of a 
serpentine or zig-zag passageway running behind, 
but slightly wider than, the first stage chamber 
104a, as best seen in Figure 5. The second stage 
chamber is sufficiently long so as to take up to 30 
seconds or more to fill with blood. At the lowermost 
(distal) end of the second stage chamber 104b is 
located an air vent 110 with a gas permeable 
member disposed therein which permits air from 
the first stage chamber 104a and second stage 
chamber 104b to escape to the outside environ- 
ment. 

The third stage chamber 104c communicates 
with the terminal end of the second stage chamber 
104b and is also located behind the first stage 
chamber 104a. The third stage chamber 104c is 
wide enough so that its sides extend out past the 
first stage chamber 104a, as best seen in Figure 5. 

In order to construct the side member 92c 
having the visualization channel 104a,b,c as de- 
scribed, two halves 112a,b are used. The inner half 
112b has the serpentine pattern of second stage 
chamber 104b and the third stage chamber 104c 
formed on the surface thereof. The outer half 1 1 2a 
has the first stage flash chamber 104a formed on 
its outwardly facing surface. When the two halves 
are bonded together, the back side of outer half 
1 1 2a forms a cover to contain blood in the chan- 
nels on the inner half 112b. The transparent cover 
108 contains blood within the channel of outer half 



112a. 

When the device 90 is used, blood travels from 
guideway 98 through passage 106 and into the first 
stage chamber 104a, which fills almost immediately 

5 to visually indicate initial entry of the needle tip into 
a blood vessel. The blood then continues to travel 
into the second stage chamber 104b where it 
moves more slowly through the serpentine channel. 
The pulsatile flow in the second chamber indicates 

io needle insertion into an arterial vessel. 

Once blood reaches the gas permeable mem* 
ber disposed in the air vent 110, it is blocked so 
that no blood or air can escape. At this point, blood 
pressure slightly compresses air in the third stage 

75 chamber 104c, and blood will partially fill the cham- 
ber due both to blood pressure and capillary ac- 
tion. The third stage chamber 104c is sufficiently 
shallow so that the entrapped air will not be dis- 
placed by the blood up into the second stage 

20 chamber 104b. The blood partially filling the third 
stage chamber 104c will visibly pulsate with the 
changes in blood pressure due to the heartbeat. 
This provides confirmation for an indefinite length 
of time that the entry needle tip remains positioned 

25 within the selected blood vessel. Also, although the 
embodiment of Figures 5 and 6 is the only one 
showing the use of a third stage air chamber, it will 
be recognized that such a third stage chamber 
could be incorporated into the other embodiments 

30 as well. 

After the needle is properly positioned, an 
elongated medical instrument can then be inserted 
through the device 90 as previously described. 
A fourth embodiment of the invention is shown 

35 as device 120 in Figures 7 and 8. A main body 
122a,b has a lower body member 122a and a top 
cap member 122b. The lower body member 122a 
is made of a rigid transparent plastic and has a 
somewhat flattened teardrop-like shape with con- 

40 tours to facilitate gripping, as best seen in Figure 7. 
The top cap member 122b has a female luer lock 
fitting and bonds to the lower body member 122a. 

As best seen in Figure 8, a proximal opening 
124 is connected to a distal opening 126 via a 

45 guideway 128. As in the previously described em- 
bodiments, a barrier 130 is interposed in guideway 
128 to prevent passage of blood but allow passage 
of an elongated medical instrument. The barrier 
1 30 is disposed in a recess of the top cap member 

50 122b, and has a slit (indicated schematically by 
crossed lines and as described previously) to facili- 
tate penetration by an elongated medical instru- 
ment (not shown). 

A threaded male luer lock fitting 132 is located 

55 near the distal end of the main body 122a and 
allows connection to a standard vascular entry nee- 
dle (not shown). 



6 



11 



EP 0 655 259 A2 



12 



The device 120 has a spiral shaped visualiza- 
tion channel 134, as indicated by the dashed spiral 
line in Figure 7, with the axis of the spiral running 
perpendicular to the axis of the guideway 128. The 
guideway 128 communicates with the center part 
(beginning) of the spiral shaped visualization chan- 
nel 134 via a passage 136, as best seen in Figure 
8. As shown in Figure 7, at the outermost or 
terminal end of the spiral shaped visualization 
channel 134 is located an air vent 138 having a gas 
permeable member disposed therein. The spiral 
shaped channel may be formed by molding the 
main body 122a of several different pieces, at least 
one, and preferably two, of which has a spiral 
shaped passageway formed in the surface, so that 
when the pieces are sealed together in facing rela- 
tionship they define the spiral shaped channel 134 
therebetween. 

In operation, blood travels part way up through 
guideway 128, through passage 136, and into the 
spiral shaped visualization channel 134. The blood 
then pulses through the spiral passageway of the 
visualization channel 134, providing an indication of 
proper needle placement, until the blood reaches 
the gas permeable member at vent 138 where it is 
blocked from escaping. Also, if desired, a multiple 
stage visualization channel could be used with the 
embodiment of Figures 7 and 8. For example, a 
passage could be formed from the guideway 128 
to another stage visualization chamber 140 illus- 
trated in Figure 8 on the side opposite the spiral 
shaped visualization channel 134. This other cham- 
ber could be used as a first stage chamber or a 
third stage air chamber, as described above in 
connection with the other embodiments. 

Once the vascular entry needle has been prop- 
erly positioned in the selected blood vessel, an 
elongated medical instrument can be introduced as 
previously described. 

A fifth embodiment of the invention, which pro- 
vides for tactile indication of vessel entry, is shown 
in Figures 9 and 10. Referring to Figure 9, the 
device 150 includes a rigid inner member 152, a 
compliant intermediate member 154, and a rigid 
outer member 156. All three of the component 
members 152, 154, and 156 are preferably trans- 
parent to allow for visualization of blood passing 
within the device 1 50. 

The rigid inner member 152 is generally cylin- 
drical, and preferably includes a male luer lock 
fitting 158 having a distal opening 160. The luer 
lock fitting 158 permits the device to be connected 
to the proximal end of a standard vascular entry 
needle (not shown). A guideway 162 extends from 
the distal opening 160 of the male luer fitting to a 
proximal opening 164 of the rigid inner member 
152. A pair of blood communication ports 166 form 
openings between the guideway 162 and the ex- 



terior of the rigid inner member 152. 

The compliant intermediate member 154, 
shown partially cut away in Figure 9 and in cross- 
sectional view in Figure 10, has a circumferential 

5 wall 171 giving it a hollow cylindrical shape. Its 
distal end is open and its proximal end is closed 
by end wall 172. Compliant intermediate member 
1 54 is made of a compliant elastomeric or flexible 
material, such as silicon rubber, urethane. Mylar, 

io Nylon, PEBAX, or any other material that will form 
a compliant wall membrane which will move suffi- 
ciently in response to blood pressure within the 
device for tactile sensation. The amount of move- 
ment is a function of the material used, the wall 

75 thickness, and the area of the circumferential wall 
171 against which the blood pressure acts. 

The exterior surface of the circumferential wall 
171 of the compliant intermediate member 154 
preferably includes a plurality of tactile enhancing 

20 features, such as raised dimples 168 molded into 
the wall, as best seen in Figure 9. Such features, 
also including, for example, ribs, bumps, dents, 
crenulations, and the like, facilitate tactile sensation 
of the compliant wall membrane as it moves, and 

25 may also enhance visual feedback of blood flow. 
The circumferential wall 171 may have variations in 
thickness or material type so that some areas are 
more compliant than others and will respond more 
dramatically to blood pressure changes. For exam- 

30 pie, the dimples 168 of the circumferential wall 171 
could be formed with a thinner wall thickness than 
the surrounding wall in order to provide greater 
movement of the dimples under blood pressure. 
The compliant intermediate member 154 fits 

35 over the narrower portion of the rigid inner' member 
152 and fits over a bonding rim 170 at the edge of 
the threaded luer lock fitting 158. A bonding ce- 
ment, adhesive or mechanical connection may be 
used to attach and seal the compliant intermediate 

40 member 154 to the rigid inner member 152. The 
inner diameter of the compliant intermediate mem- 
ber 154 is larger than the outer diameter of the 
rigid inner member 152 so that a chamber 169 is 
defined between the two, as best seen in Figure 

45 10. 

End wall 172, located at the proximal end of 
the complaint intermediate member 154, includes 
an off-center air vent aperture 174 and a centrally- 
located slit 176, shown schematically as an "X" in 

50 Figure 10. A gas permeable (and liquid imperme- 
able) filter element 175 is disposed within or cover- 
ing the vent aperture 174 and allows passage of 
air, but prevents the passage of blood through the 
aperture. The slit 176 blocks passage of blood, but 

55 allows passage of an elongated medical instrument 
in a manner similar to the barrier described in 
earlier embodiments. 
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The rigid outer member 156 is made of a 
relatively rigid transparent plastic material and has 
a hollow cylindrical shape with both ends open. It 
fits over the compliant intermediate member 154, 
attaching to the rigid inner member 152 at the 
bonding rim 170 with bonding cement, adhesive or 
mechanical connection, to form an outer support 
housing and to help secure the compliant inter- 
mediate member 154 in place. A plurality of large 
oval openings 178 are located side-by-side around 
the circumference of the rigid outer member 156. 
These openings 178 are aligned with the dimples 
168, although larger, and provide touch access by 
a user of the device to the exterior surface of the 
compliant intermediate member 154. The raised 
dimples 168 are sized to protrude out slightly be- 
yond the rigid outer member 156. 

It should also be pointed out, however, that an 
outer support member, such as rigid outer member 
156, is optional. No rigid outer member is ab- 
solutely necessary if the intermediate compliant 
member 154 is sufficiently firm to maintain its 
desired shape without such support. 

A cone-shaped guide fitting 180, best seen in 
Figure 9, is located at the proximal end of the 
device 150. As best seen in Figure 10. the guide 
fitting 180 is disposed on the proximal wall 172 of 
the compliant intermediate member 154, by either 
molding it integrally with, or bonding to, the proxi- 
mal wall 172. The opening of the guide fitting 180 
is aligned with the slit 176 so that an elongated 
medical instrument inserted into the guide fitting 
180 will be directed through the slit 176 and into 
the proximal guideway opening 164 of the rigid 
inner member 152. The guide fitting 180 facilitates 
initial entry of a "JMipped guide wire. Further, the 
interior passage of the guide fitting 180 preferably 
has a luer-compatible taper to facilitate attachment 
to the male luer fitting of a syringe or the like for 
flushing of the device if desired. 

The device of Figures 9 and 10 functions in 
many respects as the previously described em- 
bodiments. Blood enters via an attached needle 
through the distal opening 160 of the luer lock 
fitting 158. The blood then travels up through the 
guideway 162, where it can be seen because the 
components are transparent. This provides an im- 
mediate visual indication that the attached vascular 
entry needle tip has entered a blood vessel. 

The blood then flows through the blood pres- 
sure communication ports 166 and, with the next 
few pulses of blood, fills the chamber 169 defined 
between the compliant intermediate member 154 
and the rigid inner member 152, as best seen in 
Figure 10. This provides a further visual indication 
that the needle tip remains within the blood vessel. 
As blood fills the device, air is displaced through 
the vent aperture 174 to the outside environment, 



but no blood escapes because of the gas per- 
meable filter element 175. 

The embodiment of Figures 9 and 10 differs 
from the previously described embodiments in that 

5 when the device becomes filled and blood is bloc- 
ked by the gas permeable filter member 175 within 
the vent aperture 174, blood pressure causes the 
compliant intermediate member 154 to bulge and 
then pulsate with the individual's heartbeat. This 

io provides a user of the device with an ongoing 
tactile confirmation that the attached needle tip 
remains properly situated within the selected blood 
vessel. 

It will also be understood by those skilled in 

75 the art that the previously described embodiments 
of Figures 1-8 can be modified to include a tactile 
confirmation feature simply by incorporating a 
compliant membrane responsive to blood pressure 
on an exterior wall of the device. This could be 

20 done, for example, either by making the entire 
outer wall member of a compliant (elastomeric or 
flexible) material, or by incorporating a smaller 
compliant membrane over a port or opening in an 
exterior wall of the device which would be in fluid 

25 communication with the blood within the device. 

Once the attached vascular entry needle is 
properly positioned, an elongated medical instru- 
ment, such as a catheter or guide wire, can be 
inserted through the device and into the patient's 

30 blood vessel, as described above in connection 
with the preceding embodiments of the invention. 

In a variation of the embodiment shown in 
Figures 9 and 10, no vent aperture 174 is included 
to allow displaced air to escape. In this case, blood 

35 fills the device only to the extent that air within the 
device can be compressed by the blood pressure. 
Blood may still be seen, thereby providing an initial 
visual indication that the needle tip has entered a 
blood vessel, but it will not fill the device. An 

40 ongoing indication of proper needle placement is 
still provided by pulsation of the compliant inter- 
mediate member 154. One possible benefit of this 
variation, is that the compliant intermediate mem- 
ber may respond more quickly because blood 

45 pressure will develop within the device almost im- 
mediately. 

A sixth embodiment of the invention is shown 
as the blood containment device 190 in Figures 11 
and 12. This embodiment also provides a combina- 
50 tion of visual and tactile indication of proper needle 
placement. 

As best seen in Figure 11, the device 190 
includes a transparent rigid inner member 192 and 
a transparent compliant outer member 194 made of 
55 elastomeric or flexible material. The rigid inner 
member 192 has an elongated tubular overall 
shape, male luer lock fitting 196 at its distal end for 
connection to a standard vascular entry needle (not 
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shown) and a radially extending (or recessed) 
flange 206 at its proximal end. 

A guideway 200 extends through the center of 
the rigid inner member 192 from a distal opening 
198 to a proximal opening 202. A segment 201 of 
the guideway 200 near the proximal opening 202 of 
the inner rigid member 192 is tapered into a grad- 
ual funnel-like or female luer taper shape, with the 
wider portion being at the proximal opening 202 of 
the rigid inner member 192. 

One or more blood communication passages 
204 extend radially outward between the guideway 
200 and the exterior surface of the rigid inner 
member 192. The flange 206 extending radially 
outward near the proximal end of the rigid inner 
member 192 provides a platform upon which a 
ring-shaped gas permeable filter member 210 
rests. The flange 206 includes a pair of air vent 
notches 208 located opposite each other on the 
flange, which provide air passageways, as will be 
described below. 

The compliant outer member 194 has an gen- 
erally cylindrical, somewhat elongated overall 
shape with a slightly enlarged distal end that is 
open and a proximal end having an opening 218 
and an inwardly projecting cone-shaped structure 
216, as described further below. The inside diam- 
eter of the compliant outer member 194 is sized to 
fit over the flange 208 and luer lock fitting 196 of 
the rigid inner member 192, as best seen in Figure 
12. 

A ridge 212 is formed around the interior cir- 
cumference of the compliant outer member 194 
near its distal end, as best seen in Figure 11. 
When the device is assembled, as best seen in 
Figure 12, the ridge 212 fits into a groove 214 
formed near the distal end of the rigid inner mem- 
ber 192, and thereby secures the two members 
together. Bonding material may also be used if 
necessary to further secure the compliant outer 
member 194 to the inner rigid 192. As seen in 
Figure 12, a blood containment chamber 211 is 
defined between the interior of the compliant outer 
member 194 and the exterior of the rigid inner 
member 192. 

At the proximal end of the compliant outer 
member 194, a cone-shaped guideway 216, re- 
ferred to above, projects downwardly from the 
proximal opening 218 into the interior of the com- 
pliant outer member 194. The cone-shaped 
guideway 216 is sized and shaped, with a male 
luer taper, to sealingly fit within the tapered female 
luer segment 201 of guideway 200 of the rigid 
inner member 192. The cone-shaped guideway 
216 of the compliant outer member 194 facilitates 
insertion of a "J "-shaped catheter guide wire into 
the device, as well as the male luer fitting of a 
syringe or the like. 



At the tip of the cone-shaped guideway 216 is 
located a barrier 220 having a slit formed therein, 
as shown schematically by the "X" in Figure 12. 
As discussed in connection with the previously 
5 described embodiments, the slit in barrier 220 al- 
lows passage of an elongated medical instrument, 
but prevents passage of blood through the barrier. 

A pair of vent passages 222 are provided in the 
wall of the proximal end of the compliant outer 
10 member 194, as best seen in Figure 12. When the 
device is assembled, the vent passages 222 in the 
compliant outer member 194 communicate through 
the ring-shaped gas permeable filter element 210, 
and through the vent notches 208 of the rigid inner 
75 member 192, to the blood containment chamber 
211. This allows air to vent to the atmosphere 
through the filter ring 210. 

A plurality of ribs 224 are formed around the 
exterior of the compliant outer member 194. The 
20 ribs 224 are believed to enhance the tactile sensa- 
tion provided by the device 1 90. Other tactile sen- 
sation enhancing features can also be used, as 
noted in connection with the embodiment of Fig- 
ures 9 and 10. 

25 The blood containment device 190 operates in 

much the same way as the embodiment of Figures 
9 and 10. The inner rigid member 192 and compli- 
ant outer member 1 94 are transparent so that when 
a needle connected to the device punctures a 

30 blood vessel, the blood can be seen immediately 
as it enters the guideway 200. The blood then 
travels through the passages 204 and fills the 
blood containment chamber 211 defined between 
the exterior of the inner rigid member 192 and the 

35 interior of the compliant outer member 194. Air 
which is displaced by the blood is vented through 
the vent notches 208 of the filter platform flange 
206, through the gas permeable filter element 210, 
and finally out through the vent passages 222 at 

40 the proximal end of the compliant outer member 
194. 

Once blood fills the device, it is blocked by the 
gas permeable filter element 210. The blood pres- 
sure then causes the compliant outer member 194 

45 to bulge and then pulsate due to the patient's 
heartbeat. This provides a user of the device both 
an immediate indication that the attached vascular 
entry needle has entered a blood vessel, and an 
ongoing confirmation that the needle tip remains 

50 situated within the blood vessel. 

Also, as noted in connection with the embodi- 
ment of Figures 9 and 10, the air vent passages 
and hydrophobic filter are optional. The device will 
operate without venting displaced air and, in fact, 

55 will provide a tactile indication of blood pressure 
more quickly in such case. One disadvantage, how- 
ever, may be that when a patient has very low 
blood pressure visual observation of blood slowly 
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filling the device may be more practical than tactile 
confirmation. 

It should also be noted that an outer rigid 
frame member could be used over the compliant 
outer member 194 in the blood containment device 
190, if desired, provided it allows for a tactile blood 
pressure indication which is accessible to a user of 
the device. It will thus be recognized, as previously 
noted, that one skilled in the art could incorporate 
such a feature in a large variety of designs, all of 
which would be within the scope of the present 
invention. 

From the foregoing, it can be seen that a blood 
containment device for use with a vascular entry 
needle has been provided which fully meets the 
objects of the instant invention. In each of the 
above-described embodiments, it is possible to de- 
termine—by visual and/or tactile indications-that an 
attached vascular entry needle has entered a blood 
vessel and remains properly positioned within the 
blood vessel. Moreover, the blood is safely con- 
tained within the device. An elongated medical 
instrument, such as a guide wire or catheter, can 
be inserted through the device and into a selected 
blood vessel. 

The embodiments described above use from a 
one to three stage visualization channel. It will be 
recognized, however, that any combination of the 
different stages of the visualization channel could 
be used, and that a wide variety of shapes and 
sizes will be readily apparent to one skilled in the 
art. Moreover, it will also be recognized that the 
tactile confirmation feature of the invention can be 
used alone or in combination with any of the em- 
bodiments described above. 

Accordingly, while the device has been de- 
scribed in terms of the above embodiments, there 
is no intent to limit the invention to the same. On 
the contrary, it is intended to cover all modifica- 
tions and equivalents within the scope of the ap- 
pended claims. 

Claims 

1. A blood containment and visualization device 
for use with a vascular entry needle, compris- 
ing: 

a main body portion including a distal 
opening and a proximal opening and a 
guideway extending therebetween, said distal 
opening being adapted to communicatively 
connect to a vascular entry needle, and said 
proximal opening being adapted to receive an 
elongated medical instrument for passage 
through said guideway and said vascular entry 
needle; and 

a visualization channel communicating with 
said distal opening and with the outside envi- 



ronment. 

2. The blood containment and visualization de- 
vice of claim 1, further comprising a barrier 

5 disposed in said guideway between said proxi- 

mal and distal openings which prevents pas- 
sage of blood through said guideway but al- 
lows passage therethrough of the elongated 
medical instrument. 

70 

3. The blood containment and visualization de- 
vice of claim 1, wherein said main body por- 
tion comprises an outer longitudinally extend- 
ing tubular member having an exterior and an 

75 interior surface and an inner tubular member 

having an exterior and an interior surface, said 
inner tubular member adapted to fit within said 
outer tubular member and to define said visu- 
alization channel therebetween. 

20 

4. The blood containment and visualization de- 
vice of claim 1. wherein said visualization 
channel includes two stages, a first stage 
which quickly fills with blood when a vascular 

25 entry needle connected to said distal opening 

enters a blood vessel, and a second stage 
which subsequently fills with blood at a slower 
rate than said flash chamber, indicating that 
the vascular entry needle remains positioned 

30 within the blood vessel. 



The blood containment and visualization de- 
vice of claim 1, wherein said main body por- 
tion comprises a first member with the 
guideway formed therethrough and the visu- 
alization channel defined as a channel along 
the exterior surface of said first member, and a 
second member attached to said first member 
and forming a cover to confine blood within 
said channel. 
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6. The blood containment and visualization de- 
vice of claim 1, wherein said main body por- 
tion extends longitudinally in the direction of 
the guideway and has an exterior surface gen- 
erally hourglass-like shaped to facilitate grip- 
ping. 

7. The device of claim 1, further comprising a 
gas permeable member interposed between 
said visualization channel and the outside envi- 
ronment which allows passage of air but pre- 
vents the passage of blood. 

a The device of claim 1, wherein said visualiza- 
tion channel includes a portion which is ar- 
ranged in a spiral configuration about an axis 
generally perpendicular to the direction of the 
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guideway. 

9. The blood containment and visualization de- 
vice of claim 1, wherein said visualization 
channel further includes a chamber within 5 
which air is entrapped and compressed by 
blood pressure so as to allow visually detect- 
able pulsations of blood due to changes in 
blood pressure from a heartbeat. 

10 

10. The device of Claim 1, wherein said main body 
includes a touch accessible compliant member 
in fluid communication with said distal opening 
of the device such that blood pressure at said 
distal opening is transmitted to said compliant 75 
or flexible member, thereby causing said com- 
pliant member to move responsively to 
changes in blood pressure at said distal open- 
ing. 

20 
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FIG. 7 
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